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Background/Introduction

At the request of the Marblehead Health Department and a parent, the Bureau of
Environmental Health Assessment (BEHA) was asked to provide assistance and consultation
regarding indoor air quality issues and health concerns at Marblehead High School (MHS).

On February 29, 2000, a visit was made to this school by Cory Holmes, Environmental
Analyst, Emergency Response/Indoor Air Quality (ER/IAQ), BEHA, and Suzan Donahue,
Research Assistant for BEHA’s ER/IAQ program, to conduct an indoor air quality assessment.
BEHA staff were accompanied by David Dunkley, Director of Facilities, Marblehead Public
Schools and for portions of the assessment, Wayne Attridge, Marblehead Director of Public
Health.

The school is a three-story brick complex originally constructed in 1891. School officials
reported that the building was repeatedly renovated. Results and discussion in this report are
divided into separate sections by building wing. The original building is C-wing, which contains
general classrooms, offices, cafeteria, art rooms/dark room, and science classrooms/chemical
storage. The B-wing is an addition that contains general classrooms. The woodshop, auto shop,
graphics and TV studio are located in D-wing. The gymnasium and the auditorium are located in
separate wings. The B-wing had a fire in September, 1999, just prior to the beginning of the
school year. As a result, B-wing was completely renovated. The renovations were completed in
December, 1999. Carpeting in the auditorium band room had recently been replaced due to

damage of the old carpet by a plumbing failure.



Methods

Air tests for carbon dioxide were taken with the Telaire, Carbon Dioxide Monitor and
tests for temperature and relative humidity were taken with the TH Pen, PTH 8708 Thermo-

hygrometer.

Results

The school has a student population of approximately 760 and a staff of approximately
125. The tests were taken during normal operations at the school. Test results appear in Tables

1-8.

Discussion

Ventilation

It can be seen from the tables that carbon dioxide levels were elevated above 800 parts
per million of air (ppm) in thirteen of fifty-four areas surveyed. Eleven of the thirteen areas were
located in C-wing, which indicates an overall ventilation problem in this area of the school. It
should also be noted that many classrooms had windows open which can greatly contribute to
reduced carbon dioxide levels. Of particular note was room C-304 which had a level of carbon
dioxide in excess of 800 ppm with open windows during the air monitoring, which indicates
little or no air exchange.

Fresh air in most classrooms is supplied by a unit ventilator (univent) system. (see Figure
1). Univents draw air from outdoors through a fresh air intake located on the exterior walls of

the building and return air through an air intake located at the base of each unit. The mixture of


http://mass.gov/Eeohhs2/docs/dph/environmental/iaq/appendices/univent.pdf
http://mass.gov/Eeohhs2/docs/dph/environmental/iaq/appendices/univent.pdf

fresh and return air is drawn through a filter and a heating coil, and is then expelled from the
univent by motorized fans through fresh air diffusers. Univents were found deactivated in a
number of classrooms (see Tables). In classrooms B-101 & B-201 a “hissing” noise was noted
from the univents, which may indicate a mechanical, pneumatic control or heating coil problem.
Obstructions to airflow, such as books, papers, and desks were seen in a large number of
classrooms. In the Edith Block Professional Library (B-wing), univents are built into cabinets
that block the air diffuser, resulting in inhibited airflow (see Picture 1). In order for univents to
provide fresh air as designed, they must be unblocked and remain free of obstructions.
Importantly, these units must be activated and allowed to operate.

The mechanical exhaust ventilation system in C-wing was in the process of being
replaced with wind driven turbine fans. As wind drives the turbines, exhaust air is drawn into
ductwork. This system functions as a natural/gravity exhaust system in cold weather with no
wind (see Picture 2). Warm air rises up exhaust vent ductwork from classrooms and exits the
building through rooftop vents. The exhaust system in common areas (e.g., cafeteria,
auditorium, etc.) and in classrooms of the additions consists of ducted, grated wall or ceiling
vents. Many of these exhaust vents were not drawing air or were obstructed by papers, posters,
bookcases, stored items, and/or furniture.

In order to have proper ventilation with a univent and exhaust system, the systems must
be balanced to provide an adequate amount of fresh air to the interior of a room while removing
stale air from the room. Information concerning servicing and balancing of the systems was not
available during the assessment.

The Massachusetts Building Code requires a minimum ventilation rate of 15 cubic feet

per minute (cfim) per occupant of fresh outside air or have openable windows in each room



(BOCA, 1993, SBBRS, 1997). The ventilation must be on at all times that the room is occupied.
Providing adequate fresh air ventilation with open windows and maintaining the temperature in
the comfort range during the cold weather season is impractical. Mechanical ventilation is
usually required to provide adequate fresh air ventilation.

Carbon dioxide is not a problem in and of itself. It is used as an indicator of the
adequacy of the fresh air ventilation. As carbon dioxide levels rise, it indicates that the
ventilating system is malfunctioning or the design occupancy of the room is being exceeded.
When this happens, a buildup of common indoor air pollutants can occur, leading to discomfort
or health complaints. The Occupational Safety and Health Administration (OSHA) standard for
carbon dioxide is 5,000 parts per million parts of air (ppm). Workers may be exposed to this
level for 40 hours/week, based on a time-weighted average (OSHA, 1997).

The Department of Public Health uses a guideline of 800 ppm for publicly occupied
buildings. A guideline of 600 ppm or less is preferred in schools due to the fact that the majority
of occupants are young and considered to be a more sensitive population in the evaluation of
environmental health status. Inadequate ventilation and/or elevated temperatures are major
causes of complaints such as respiratory, eye, nose and throat irritation, lethargy and headaches.

Temperature readings were within a range of 68°F to 83°F, which is outside of BEHA’s
recommended comfort guidelines. Eleven areas (see Tables) were at the upper limit or above the
comfort range and a number of heat complaints were reported to BEHA staff. The combination
of complaints and air measurements may indicate problems with the heating system and/or
thermostat control. The BEHA recommends that indoor air temperatures be maintained in a
range of 70°F to 78°F in order to provide for the comfort of building occupants. Often times

temperature control is difficult in a building of this vintage. Temperature control can also be



difficult to control in areas without mechanical exhaust ventilation. In many cases concerning
indoor air quality, fluctuations of temperature in occupied spaces are typically experienced, even
in a building with an adequate fresh air supply.

The relative humidity in the building was below the BEHA recommended comfort range
in all areas sampled. Relative humidity measurements ranged from 8 to 26 percent. The BEHA
recommends that indoor air relative humidity is comfortable in a range of 40 to 60 percent.
Relative humidity levels in the building would be expected to drop during the winter months due
to heating. The sensation of dryness and irritation is common in a low relative humidity
environment. Low relative humidity is a common problem during the heating season in the

northeast part of the United States.

Microbial/Moisture Concerns

Water-damaged ceiling tiles were noted in many classrooms and hallways of C-wing,
which can indicate leaks from either the roof or plumbing system. Water-damaged ceiling tiles
can provide a source of mold growth and should be replaced after a water leak is discovered and
repaired. Possible mold growth was observed on ceiling tiles in the hallway outside of the locker
rooms (see Picture 3).

The crawlspace beneath B-wing classrooms has a dirt floor. An entrance to this
crawlspace is located outside of room 005. The crawlspace and the materials within it can
support mold growth, including its dirt floor, pipe insulation, and stored items. The American
Conference of Governmental Industrial Hygienists (ACGIH) recommends that water damaged
materials be dried with fans and heating within 24 hours of becoming wet (ACGIH, 1989). If
moistened materials are not dried within this time frame, mold growth may occur. An active

leak from univent steam pipes was noted in the crawlspace. Directly beneath the leak were a



number of stored porous materials (e.g., books, boxes, papers). These materials were heavily
water-damaged and stained with possible mold growth (see Picture 4). Mold growth was also
noted on pipe insulation within this crawlspace (see Pictures 5 and 6). Water-damaged
insulation cannot be adequately cleaned to remove mold growth.

Crawlspaces are considered unconditioned space. Air in this type of unconditioned space
tends to be colder than occupied areas. As heat is generated by radiators or univents, airflow
through cracks or spaces in the floor or wall cavities can be generated as the colder air moves
into the area vacated by rising heated air. As this airflow is created, odors and particulate matter
from the crawlspace can move with airflow into occupied spaces. Any cracks or seams in floor
boards, exterior wall cavities, or holes in the floor for utilities can serve as pathways for air,
mold spores and associated materials to move from the crawlspace into occupied areas. Certain
individuals can be sensitive to mold growth, which can result in irritation of the eyes, nose,
throat or the respiratory system.

Pooling water was noted on the D-wing roof (see Picture 7). The freezing and thawing of
pooling water during winter months can lead to roof leaks and subsequent water penetration into
the interior of the building. Pooling water can also become stagnant, which can lead to mold and
bacterial growth, which can be introduced into the building by rooftop fresh air intakes. In
addition, stagnant pools of water can serve as a breeding ground for mosquitoes.

Missing and/or damaged caulking was observed around windows throughout the school,
which can result in chronic water penetration through improperly sealed windows. Water-
damaged windowsills were noted in areas throughout the school. Water penetration through
window frames can lead to mold growth under certain conditions. Repairs of window leaks are
necessary to prevent further water penetration. Repeated water damage can result in mold

colonization of window frames, curtains and items stored on or near windowsills.



Room C-207 contained an aquarium that had a greenish tinge, which can indicate algae
growth (see Picture 8). Algae growth can be a source of foul odors and can be irritating to some
individuals. Regular maintenance and treatment of aquarium water can reduce this equipment
from being a possible source of mold/algae growth as well as odors. A humidifier was noted in
C-126. Humidifiers and dehumidifiers should be emptied and cleaned as per the manufacturer’s

instructions to prevent bacterial and mold growth.

Other Concerns
A number of other conditions were noted during the assessment, which can affect indoor

air quality. Improperly stored chemicals in the science prep room and art storage area can pose a

fire and safety hazard. The following conditions were noted in the chemical storage area (C-

301) and the art storage room (C-315):

e Gas cylinders (nitrogen, oxygen and carbon dioxide) were noted lying unsecured on an open
shelf (see Picture 9). Cylinders of compressed gas should be fixed to a wall or stand to
prevent damage to the cylinder valves by tipping. A damaged cylinder valve can cause an
immediate and uncontrolled release of the cylinder contents and may result in the cylinder
becoming a projectile. In addition, oxygen is a fire hazard.

e A number of materials appear to be of extreme age (e.g., Toluene, Benzoyl Chloride) (see
Picture 10).

e Flammable materials were stored on open shelves (see Picture 9). Flammable materials
should be stored in a cabinet which meets the criteria set forth by the NFPA (NFPA, 1996).

e Items were labeled with chemical formula instead of the chemical name.



e No guardrails exist on the edge of shelves to prevent containers from accidentally slipping
from shelves.

The art rooms in C-wing contained several small rooms situated in and around two larger
workrooms. One of the smaller rooms contained two kilns with a mechanical local exhaust
system. Each kiln was vented directly outdoors. A smaller storeroom is used for storage of
flammable materials. No flammable storage cabinet nor dedicated exhaust exists in this room,
which was open and accessible to students. A number of flammable materials as well as open
containers were stored on shelves. One shelf contained several materials that had become
exposed to water, as evidenced by severe corrosion of the containers (see Picture 11).
Approximately nine gallons of rubber cement stored in a cardboard box was on the floor of this
room. Rubber cement contains a highly flammable material, and should be kept in a flameproof
cabinet.

The smaller of the two main workrooms contained a flammable cabinet, and deactivated
ventilation hoods. The flammable cabinet lacked a bunghole cover and the door to this cabinet
was open. Open containers of flammable materials were noted in both the flammables cabinet
and in the vent hoods (see Picture 12). The purpose of ventilation hoods is to draw aerosolized
chemical vapors and odors from the work area and out of the building to prevent exposure to
building occupants. By storing chemicals in a deactivated vent hood, off-gassing materials can
be drawn into the classroom by the ventilation system or by currents created by moving
occupants. Ventilation hoods should not be used for storage and ought to be activated during
school hours if chemicals are within these machines. Stock bottles should be returned to the

storeroom or flammables cabinet for storage.



It is highly recommended that a thorough inventory of chemicals in the science
department and art rooms be done to assess chemical storage and disposal in an appropriate
manner consistent with Massachusetts’s hazardous waste laws.

The woodshop is located in D-Wing. A noticeable odor of wood dust was detected in the
hallway outside of the wood shop. The woodshop door should be closed to prevent wood dust
and/or odors from migrating to adjacent areas of the school. BEHA staff noted significant
accumulations of wood dust on woodworking equipment and on non-traffic areas of the wood
shop floor, indicating inadequate exhaust ventilation for sawdust generating machinery. An
HVAC air diffuser is located directly above a wood lathe, which can aerosolize and aid in the
spread of wood dust when activated (see Picture 13). Some wood cutting/sanding machines are
connected to a ducted wood-dust collecting system. Wood dust can be irritating to the eyes,
nose, throat and respiratory system.

A small room within the woodshop contained a spray booth. Spray booths should be
equipped with a filter to prevent paint from fouling the fan blades and other parts of this
equipment. A number of open containers were stored on shelves in this area and in a flammable
storage cabinet with doors ajar (see Picture 14). These products are flammable and should be
stored in a cabinet which meets the criteria set forth by the National Fire Protection Association
(NFPA) (NFPA, 1996). Also located in this area was a wall-mounted heating unit, which
appeared to be damaged by fire (see Picture 15).

The darkroom in room C-317 has a local exhaust hood located at the level of the wash
sink and developing pans to draw odors away from users. The exhaust hood is activated by a
switch on the wall. The switch was “off” during the assessment. The hood was activated to

determine function. Students should be instructed to turn the switch to “on” when the darkroom

10



is in use. Darkrooms use a number of developing chemicals that create odors and contain
volatile organic compounds (VOCs) which can be impacting eyes/nose/throat.

School personnel should consult their Asbestos Hazard Emergency Response Act
(AHERA) plan to determine whether this material contains asbestos. If damaged (friable), this
material should be remediated in conformance with all applicable Massachusetts asbestos
abatement and hazardous materials disposal laws.

Several motor vehicles were noted parked in close proximity to univent fresh air intakes.
Vehicle exhaust can be entrained through ventilation systems. M.G.L. chapter 90 section 16A
prohibits the unnecessary operation of the engine of a motor vehicle for a foreseeable time in
excess of five minutes (MGL, 1996).

Cigarette butts were found in a drain in the girl’s locker room in the gym-wing (see
Picture 15). Environmental tobacco smoke can have a marked effect on indoor air quality.
Environmental tobacco smoke is an indoor air pollutant, a respiratory irritant and can exacerbate
the frequency and severity of symptoms in asthmatics. The most effective method of preventing
exposure to environmental tobacco smoke is to have smoke free buildings. M.G.L. Chapter 270,
Sec. 22 prohibits smoking in public buildings, except in an area which has been specifically
designed as a smoking area (M.G.L., 1987).

Univents and exhaust vent grilles had accumulated dirt, dust and debris within sections of
the system in contact with airflow. In order to avoid univents from serving as a source of
aerosolized particulates, the air handling sections of the univents should be cleaned and have
filters changed on a regular schedule. Exhaust system grilles should also be cleaned to prevent
occlusion of the vent. Accumulated chalk dust was noted in several classrooms in C-wing.

Chalk dust is a fine particulate, which can become easily aerosolized. Also noted in several

11



areas was damaged insulation around pipes exposing a fiberglass material. Aerosolized
household dust, chalk dust and fiberglass can provide a source of eye, skin and respiratory
irritation to certain individuals.

Classrooms in B-wing contained dry erase boards and dry erase board markers.

Materials such as dry erase markers and dry erase board cleaners may contain volatile organic
compounds (VOCs), such as methyl isobutyl ketone, n-butyl acetate and butyl-cellusolve
(Sanford, 1999). These products can all be irritating to the eyes, nose and throat. Of note was
classroom B-201, which had a strong dry erase board marker/cleaner odor. Care should be taken
to ensure that proper ventilation is being provided in this room.

A large hole was observed in the wall in the second floor hallway (see Picture 16). It was
reported that the hole was left from the removal of a water fountain. Holes in ceilings and walls
are breaches that can serve as a source and means of egress for odors, fumes, dusts and vapors
between rooms and floors.

Home economics rooms C-115/117 contained two gas and four electric stoves without
local exhaust hoods. Without local exhaust ventilation, combustion by-products (e.g., carbon
monoxide) as well as grease, moisture and cooking odors can buildup in the room. One stove
had a cardboard box of papers set on top of the right-side burners. Combustible materials should
not be stored on or near heat and/or open flames.

Also in the home economics room were a number of different cleaning products on a
counter. Foodstuffs were noted on the counter with these cleaning products (see Picture 17).
Cleaning products contain chemicals, which can be irritating to the eyes, nose and throat and can
be hazardous if ingested. Training should be provided as to proper use and storage of cleaning

products. Cleaning products should not be used in close proximity to food.
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Conclusions/Recommendations

The conditions noted at MHS raise a number of complex issues. The combination of the
building design, maintenance, work hygiene practices and the condition of stored materials in the
building can have an adverse impact on indoor air quality. For these reasons a two-phase
approach is required, consisting of immediate measures (short-term) to improve air quality at
MHS and long-term measures that will require planning and resources to adequately address
overall indoor air quality concerns. In view of the findings at the time of the assessment, the
following recommendations are made:

The following short-term measures should be considered for immediate implementation:

Store flammable materials in flameproof cabinets in a manner consistent with state and

local fire codes.

Ascertain whether the pipe insulation in the B-wing crawlspace contains asbestos. If pipe

insulation is damaged, encapsulate or remove in conformance with Massachusetts

asbestos abatement laws.

Repair univent steam pipe leak in B-wing crawlspace; remove water-damaged items and

discard if moldy.

To maximize air exchange, the BEHA recommends that both supply and exhaust

ventilation operate continuously during periods of school occupancy independent of

classroom thermostat control.

Examine each univent for function. Survey classrooms for univent function to ascertain

if an adequate air supply exists for each room. Operate univents while classrooms are
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10.

11.

12.

13.

occupied. Consider consulting a heating, ventilation and air conditioning (HVAC)
engineer concerning the calibration of univent fresh air control dampers school-wide.
Remove all blockages from univents and exhaust vents and open exhaust dampers in C-
wing to ensure adequate airflow.

Once both the fresh air supply and the exhaust ventilation are functioning, the ventilation
system should be balanced by an HVAC engineer.

Repair and/or replace thermostats as necessary to maintain control of comfort.

For buildings in New England, periods of low relative humidity during the winter are
often unavoidable. Therefore, scrupulous cleaning practices should be adopted to
minimize common indoor air contaminants whose irritant effects can be enhanced when
the relative humidity is low. To control for dusts, a high efficiency particulate arrestance
(HEPA) filter equipped vacuum cleaner in conjunction with wet wiping of all surfaces is
recommended. Drinking water during the day can help ease some symptoms associated
with a dry environment (throat and sinus irritations).

Seal window frames and repair broken windows to prevent water penetration.

Clean and maintain humidifiers/dehumidifiers as per the manufacturer’s instructions to
prevent bacterial/mold growth.

Have a chemical inventory done in all storage areas and classrooms. Discard hazardous
materials or empty containers of hazardous materials in a manner consistent with
environmental statutes and regulations. Follow proper procedures for storing and
securing hazardous materials. Obtain Material Safety Data Sheets (MSDS’) for
chemicals from manufacturers or suppliers.

Consider obtaining an acid resistant storage cabinet for the chemistry storeroom.

14



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Maintain MSDS’ and train individuals in the science department in the proper use,
storage and protective measures for each material in a manner consistent with the
Massachusetts Right-To-Know Law, M.G.L. c. 111F (M.G.L., 1983).

Increase cleaning of wood dust from wood shop surfaces. This can include the use of a
vacuum cleaner equipped with a high efficiency particle arrestance (HEPA) filter to
remove wood dust from the grooves and seams of floor blocks.

Relocate wood-dust-generating machinery from the air stream of ventilation equipment.
Install weather-stripping around wood shop hallway door to prevent wood dust
penetration into the hallway. Do not conduct wood shop activities with the hallway door
open during hours of school occupancy.

Seal the bunghole to the flameproof cabinet in the art room. Consolidate flammable
materials in art rooms, consider obtaining an additional flammables cabinet if needed.
Do not store combustible items on/near stovetops.

Cleaning products should be properly used and stored. Keep cleaning products away
from food.

Operate exhaust hood in the darkroom whenever the darkroom is in use.

Ensure aquariums are properly cleaned to prevent odors and/or algae growth.

Relocate parking area or consider posting a sign to inform staff/visitors of the close
proximity to fresh air intakes. Massachusetts General Law 90:16A (M.G.L., 1996)
requires that engines must be shut off after five minutes.

Prohibit smoking in this building in accordance with Massachusetts law M.G.L. Chapter
270, Sec. 22 (M.G.L., 1987).

Repair holes in ceilings and walls to prevent egress of odors, fumes and vapors.
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26.

Clean chalkboards and chalktrays regularly to prevent the build-up of excessive chalk

dust.

The following long-term measures should be considered:

Water-damaged ceiling tiles should be replaced. These ceiling tiles can be a source of
microbial growth and should be removed. Source of water leaks (e.g., window frames
and roof) should be identified and repaired. Examine the non-porous surface beneath the
removed ceiling tiles and disinfect with an appropriate antimicrobial.

Inspect roof for proper drainage and make repairs as needed, examine periodically for
standing water.

Consideration should be given to installing new ductwork at the ceiling level for the
wood dust collection system. The installation of exposed ceiling-mounted, ductwork
with airtight access doors would provide a system that can be cleaned when clogged.
The design of the system should be consistent with recommendations of the American
Conference of Governmental Industrial Hygienists (ACGIH) for all wood dust producing
equipment (ACGIH, 1998).

Consider installing exhaust vents for the art room storage area.

Repairs (such as removal of ceiling tiles) would be considered a renovation that can
release particulates and spores in particular, if the material is moldy. In order to
minimize building occupant exposure to construction materials during renovations,

repairs should be done while the building is unoccupied.
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Picture 1

Univent in Edith Block Library (B-wing) Note Air Diffuser is Obstructed by Cabinet



Picture 2

Rooftop Gravity Feed Exhaust Vent



Picture 3

Stained Ceiling Tiles in Locker Room Hallway Indicating Possible Mold Growth



Picture 4

Water-Damaged Boxes, Books and Other Materials Noted
in the B-Wing Crawl Space Below Univent Pipe Leak



Picture 5

Possible Mold Growth Noted on Water Damaged Pipe Insulation in B-Wing Crawlspace



Picture 6

Possible Mold Growth Noted on Water Damaged Pipe Insulation in B-Wing Crawlspace



Picture 7
air intakes

Pooling Water Noted on the Roof of D-Wing



Picture 8

Aquarium in C-207 - Note Algae Growth on Glass



Picture 9

Gas Cylinders (Nitrogen, Oxygen & Carbon Dioxide) and Flammable Materials Noted on
Shelf in Chemical Storage Area (C-301)



Picture 10
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Chemicals of Extreme Vintage in Chemical Storage Area (C-301) Note Crystallization around
Caps Indicating Off-Gassing of Chemicals



Picture 11

Water Damaged Materials on Shelf in Art Storage Room (C-201) Note Integrity of Container
has Failed Spilling its Contents



Picture 12

Flammable Materials (e.g., Paint Thinner, Lacquer) Stored in Ventilation Hood in Art Room
Note Vent Hood was Deactivated and Containers were Uncapped



Picture 13
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Ceiling-Mounted Air Diffuser in Wood Shop over Wood Working Machinery
Note Heavy Accumulations of Wood Dust was Noted in This Area



Picture 14

Open Container of Polyurethane Noted on shelf in Woodshop Store Room
below Space Heater



Picture 15

Cigarette Butts in Girl’s Locker Room Floor Drain



Picture 16

Burnt-Out Space Heater Noted in Woodshop Storeroom



Picture 17

Hole in Wall Noted in Second Floor Hallway



Picture 18

Cleaning Products Stored with Food Products on Counter in Home Economics Room



TABLE 1

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
*ppm %

Outside 417 44 39

(Background)

C 304 843 77 26 12 yes yes yes 2 windows open, water damaged
windowsills-behind staging

C303 804 76 23 22 no yes yes carpet

C 326 1076 76 24 19 yes yes yes exhaust dampers closed-opened by
facilities mgr., dry erase board

C324 1073 76 26 17 yes yes yes univent off, exhaust blocked by
bookcase, cleaning product on
windowsill, unlabeled spray bottle, dry
erase board

C321 686 68 20 7 yes yes yes univent off-items on top-diffuser
partially blocked, window open, dry
erase board, area carpet

C319 628 71 21 2 yes yes yes univent off, exhaust blocked, dry erase
board, area carpet

C 317 (Dark Room) 758 73 24 7 no yes yes air supply diffuser in dark room,
dedicated exhaust hood off-activated

C314 722 71 21 10 yes yes yes window and door open, univent off-
debris, exhaust damper closed, carpet

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 2

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
*ppm %
309 Store Room no yes no O+ gals. rubber cement, silk-screen

inks, severely corroded containers,
flammables, no flammables cabinet,
student accessible

Art Room 743 72 16 ~30 yes yes yes 20+ CT, 3 missing/damaged ceiling
tiles

Kiln Room no yes yes local exhaust hoods, uncapped
turpentine, CT

C 315 Art Room 0 no yes yes unlabeled/uncapped materials in

exhaust hoods, flammables cabinet-
bunghole open

C 313 Office 587 74 22 2 yes no no window open, photocopier, rest room,
refrigerator, water stained pipe

C 311 Office 576 75 22 1 yes no no

C3l16 748 71 13 8 yes yes yes exhaust blocked by boxes

C 307 701 76 17 19 yes no yes 3 windows open, exhaust blocked by
stored items, chalk dust

C310 731 74 12 20 yes yes yes door open

* ppm = parts per million parts of air
Comfort Guidelines CT = water-damaged ceiling tiles

Carbon Dioxide - < 600 ppm = preferred
600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems
Temperature - 70 - 78 °F
Relative Humidity - 40 - 60%




TABLE 3

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %

C 207 686 78 19 19 yes no yes 2 windows open, aquarium, chalk dust

C 213 Nurse 714 76 20 4 yes no no rest room-no exhaust, carpet

C 207 671 77 21 10 no yes yes 21 computers, dry erase board, carpet,
**separate HVAC system

C221 741 75 17 9 no yes yes univent off, exhaust blocked by stored
items, chalk dust

Library 572 75 20 14 no yes yes 9 computers, 2 photocopiers, carpet

C 227 827 75 24 14 yes no yes exhaust blocked, water damaged
ceiling around pipe, carpet, chalk dust

C 101 Teachers’ 664 79 18 5 yes yes yes window open, carpet, window exhaust

Lounge fan, coke machine, 2 microwaves,
refrigerator

Cafeteria 717 77 16 5 no yes yes ~200 occupants gone <10 min., partial
carpet, partial a/c

C 306 955 77 18 21 yes no yes sinks, flowhood, door open

C 327 1550 74 20 20 yes no yes exhaust damper closed

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred
600 - 800 ppm = acceptable

> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 4

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %

Men’s Rest Room yes

C 320 771 72 15 8 yes yes yes exhaust damper closed/blocked by file
cabinet, univent off

C 308 715 79 11 9 yes yes yes univent off, exhaust louvers closed,
window open, air conditioner

Guidance - 540 79 9 2 no no no 20+ CT

Reception

Guidance — 0 yes no no window open, air conditioner-fan

Conference Room mode, heat complaints

C216 698 79 10 7 yes yes yes univent off-heat complaints, plants

2" Floor Hallway hole in wall-water fountain removed
due to vandalism

C 220 681 72 11 18 yes yes yes univent off, window open, exhaust
damper shut, plants

C224 882 76 15 10 yes yes yes univent off, pipe-exposed fiberglass
insulation

C 126 860 78 12 23 yes yes yes humidifier, door open

C124 679 76 8 9 yes yes no window open, pipe-exposed fiberglass
insulation

* ppm = parts per million parts of air
Comfort Guidelines CT = water-damaged ceiling tiles

Carbon Dioxide - < 600 ppm = preferred
600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems
Temperature - 70 - 78 °F
Relative Humidity - 40 - 60%




TABLE 5

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
*ppm %
C 127 1070 79 13 24 yes yes yes univent off, exhaust blocked by stored

items-damper closed, pipe-exposed
fiberglass insulation

Boiler Room door open

C119 853 75 20 7 yes yes yes univent off, 2 exhaust vents-1 blocked
by file cabinet/1 partially blocked by
recycling, dry erase board

C 117 Home Ec — 476 72 19 0 no open sugar, 2 gas stoves-no hoods, 4
Cooking elec. stoves, refrigerator, freezer,
cleaning products on shelf next to
food, box of papers on stove

C 115 Home Ec.- 476 72 19 0 no 12 sewing machines, cleaning products

Sewing

Cl113 716 76 24 12 yes yes yes univent off, exhaust blocked by stored
items, carpet, tree, personal fan, air
purifier

Girl’s Locker Room 474 75 15 6 no exterior door open, perfume odor,

cigarette butts in floor drain-sign

Old Gymnasium 468 72 19 23 yes yes yes

* ppm = parts per million parts of air
Comfort Guidelines CT = water-damaged ceiling tiles

Carbon Dioxide - < 600 ppm = preferred
600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems
Temperature - 70 - 78 °F
Relative Humidity - 40 - 60%




TABLE 6

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %
New Gymnasium 497 74 22 1 no yes yes water bubbler
Athletic Office 488 83 8 1 yes no no window open
Boy’s Locker Room yes yes
Shower area
Locker Room abandoned sink, ceiling tiles-water
Hallway damaged/possible mold growth
B 208 651 78 10 2 yes yes univent off, window open, 11 plants
B 202 658 78 13 2 yes yes yes univent off, 20+ computers
B 203 667 76 12 3 yes yes yes univent return blocked by desks
B 207 659 76 12 15 yes yes yes univent off, window open
B 102 710 77 13 20 yes yes yes univent off, door open
B 103 713 76 11 16 yes yes yes univent off, photocopier, door open
Edith Block 0 yes yes yes window open, univent off-built into
Professional cabinet, exhaust off

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 7

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
*ppm %

Library

005 517 75 12 14 yes yes yes window and door open

B 201 1088 76 32 19 yes yes yes univent off-hissing noise, exhaust
partially blocked by file cabinet, dry
erase board-odor

B 207 835 75 19 8 yes yes yes univent off, window open, chalk dust

B 101 810 76 23 18 yes yes yes univent-hissing, exhaust blocked by
cabinet/coats, door open

B 107A-Office 657 74 16 1 yes no no window open, window-mounted air
conditioner, plant

C 301 733 75 26 26 yes no yes exhaust vent blocked by stored items,
exhaust hood used for storage, 3
windows open, water damage above
windows, dry erase board

Woodshop yes yes yes window open, excessive wood dust,
flammables cabinet-open, paint booth-
local exhaust, air supply diffuser over
dust producing equipment, some
equipment provided with local

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred
600 - 800 ppm = acceptable

> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 8

Indoor Air Test Results —-Marblehead High School, Marblehead, MA — February 29, 2000

Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %
exhaust-weak, other equipment-no
exhaust
Band Room 631 78 26 1 no yes yes ~52 occupants gone 20 min., new
carpet, photocopier, 10 CT-closet

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred
600 - 800 ppm = acceptable

> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




